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B COBPpCMCHHOM MuUpe mmpoOsiema ayjaniTauuu YesIOBeKa HW HUMBOTHOTO K ITHIIOKCHH ABIJLACTCA 
akTyaJIbHOK B MCMIHHE B ICJIOM. OcBoeHue BbICOKOTOPHBIX palioHoB TpeOyer rryOokoro W3y4deHHA 
ajlaliTal[MOHHbIX BO3MO%KHOCTEe OpraHv3Ma HU ero (PyYHKIMOHNpoBaHHA B YCJIOBHAX THMOKCHH. 
Vi3BecTHo, 4TO ayjanTauWwA K YTHNOKCHM BBI3bIBACT pA (PYHKI[MOHAJIBHBIX WM OMOxuMMueCKHX 
VW3MeCHeHHH B OpraHi3Me, HalipaBJICHHbIX B KOHCYHOM CudeTe Ha oOecneyeHHe AOCTAaBKH KUCIIOpoya 
TkaHaM. BmectTe c TeM Hapylenue TeMiepaTypHoro TOMCOCTa3a IIPpH KHCJIOPOTHOM TOJIOTaHNH - 
ABIICHHe WaBHO M3BecTHOe. BoT TMOYeMY PpaCKpPbITHe MeXaHH3MOB ajlaliTtauwWH K YTHMWOKCHH B 
3Ha4MTeIbHOM CTeIeHH CBA3aHO HM C W3yY4eHHeM TpHpOAbl TepMorenes3a. Hecmotpa Ha TO, 4TO K 
HacTOAMeCMyY BPCMeHH HaKOIWIcH OrpoOMHBIi 9KCIeCpHMeHTAIBHBIN MaTepHal, XapakTepv3 yO 
BIIMAHHVe THMOKCHH Ha pA (bu3HOIOrM4YeCKHX CHCTCM, MHOrHe BONPOCbl OCTaFOTCA eile 
HepenieHHbIMH. IIpexye BCero STO KaCaeTCA CUCTCMbI TepMoperyJIAWHH. Vimerollueca cBeqeHua 
HeOCTaTOUHO OCBeH{alOT BJIMAHWe THUOKCHH Ha ITIpoOWMCxXoAAmtve U3SMeCHeHHA, B CTpYyKType 
MBIMeCYHOrO TepMoreHe3a HUH ero ay peHepruydecKOM KOHTpoJie, SHeprermuKe COKpaTUTeJIbBHOW 
TCIMIOMpPpOAYKIUMN,a TakKxKe YAaCTHe TOPMOHOB B MBbIMIC4YHOM TellIooOpa30BaHHn WM WHHaMuKe pa3BuTua 
ayanTaluWMOHHbIX CIBHTOB B CHCTCMe TepMoperyJIAWHH B YCJIOBHAX BbICOKOrOpHOH runokcuu. Hert 
HOKa 4WeTKOrO ITpeWCTaBsICHHA O MeCXaHH3MaxX HU TpPHYHHax, BbISbIBAIOWMX HapyilieHHe 
TeMIlepaTypHoro TOMeocTa3sHCa Wp THITOKCHH. J{uccKyCHOHHBIM ocTaeTCA UW BOIIpPOc 00 yuacTuu 
CKCJICTHBIX MBIT B TeCPpMOperysJIATOPHOM TellooOpa30BaHHu pW HeWOCTaTKe KHCIOpoOa, XOTA UX 
Tl€pBOcTeieHHadA POJIb B XMMM4eCcKOn TepMoperyJLAWHH He BHIZbIBACT COMHeHHH, 


Kak OTMe4aIOT aBTOPbI JIMTepaTyPHbIX HCTOYHHKOB ,ATO K HaCTOALeMy BpeMeHu Osaroyapa pay 
(PyHAaMeHTaIbHbIX paOOT BCKPBITbI MU paciM@poBaHbl BaxKHeMMIMe MexaHu3MbI, OOecrieuHBarolHe 
perysIAlH10 TeMMepaTypHOro roMeocta3Hca MIpu PU3HOOrM4eCKHX aalTayHAx. 
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OueBu HO, TO B OCHOBe HapyleHHi MoposorMyeckKoro pa3sBHTHA MO3ra U, BEPpOATHO, HapylieHuA 
ero (PYHKUMM MOCe OKOHYAHHA TepvHoya pa3BuTHA, JlexKaT H3MCHCHHbIeC OHOXHMHYCCKHE IIpOLeccsl. 
B oTcyTcTBHe THPeOHHbIX TOPMOHOB BEC MO3ra Y HOBOPOXKJCHHbIX NOHWKeH, pa3Mep HeMpOHOB 
KOPbl YMCHBILCH, CHWKCHbI CKOPOCTH CHHTe3a HW COZepxKaHHe PHK Ha eMHULy MaccbI MO3roBOli 
TKaHH, CHMWKeHO cojylepxKaHve OevlKa, (bepMeHTOB, HeOOxOqMMBIX Ia cuHTe3a_ JIHK, 
HelipoMeyMaTOpOoB HM UX CHHalTH4eCKHX pellelToposB, JTHmH_0B MMemHMHa. IIpu runoTupeouyn3me 
3aMeJIAeTCA CHHTe3 (POCHONHMHAOB, ABJIAIOWIMXCA CTPyYKTYPHBIMH KOMIIOHeHTaMM MuesMHa. IIpu 
THIMOTHPeOHAM3Me3aMeIAeTCA CHHTe3 POCHOMHNUAOB, ABJIAFONIMXCA CTPYKTYPHBIMH KOMIIOHeCHTAaMH 
MnesuHa. Ilocile THpeOuASKTOMHM yY HOBOPOXKACHHBIX KPbICAT YMeHbINaeTCA B MO3re HM MO32%KeUKe Ha 
50-60% cojepxKaHHe Wepedpo3nq0B u cymbdaTugzoB, HU Ha 25% xomecTepowa, OWHaKO, B IeIOM 
MeTaOouIMuecKHe HapylleHHA Ip MOCTHaTAaJIbBHOM THMOTHpeoHAM3Me Ooslee BbIpaxkKeHsI B KBIT, vem B 
MO32%KCYKE, 


Pa3sBuTHe aCTpOWMTOB B MeHbIUeM CTeMeHH CTpayaeT pH THMNOTHpeOHAH3Me, 4eM pa3sBHTHe HeEMpOHOB 
mMo3ra. B TO 2%e BpeMA, THPeCOHAHbIe TOPMOHBI WTpaloT BaxKHY!IO pOllb B AMddepeHuMpoBKe 
OJMTOTCHTPOUNMTOB, WOHW2KaA XUAKOCTHOCTB HX Wijla3MaTH4eCKHx MemMOpaH TYTCM H3MCHCHHA 
colepxKaHua PocpouMMUAOB, XOecTeposa HU OeKOB. 


B 9kcliepHMeHTax Ha %KMBOTHBIX T0Ka3aHO, 4YTO THPCOMAHbIe TOPMOHI UIpaloT BaxKHYIO POJIb B 
peryiauMu 9KcIIpeccuH YTeHOB, KOHTPOJIMpyIOWIMX  CHHTe3 pa3yIMYHbIX uw30~opMOa- 
TYaHHHHYyKIeCOTHATpUocdatT- CBA3bIBAaIOWMX OesIKOB, KOTOpPbIe, KaK W3BeCTHO, y4aCTBYIOT B 
Tlepeqaue cvrHasia OT aKTHBHPOBaHHbIX TOPMOHaMM HIM ApyrMMH aHTarOHHCTaMH pel{elTopoB 
KJICTOUHON MOBeEpXHOCTH HeiipoOHa K BHYTPHKJICTOUHLIM 3PeKTOPHbIM (epMeHTaM, MOL YIMpPyIOWlUuM 
CKOPOCTb IIpOTeKaHHA pa3zIM4HbIX OMOXHMMYCCKHX peakUMii WIM M3MCHAIOWIMM IIpOHHWaeMocTs WIM 
TlepeHoc HOHOB Yepe3 HeliTpasbHylO MeMOpaHy. 3aBHCHMBIM OT BJIMAHHA THPCOHAHEIX TOPMOHOB 
CHHTe3 G-GOesIKOB HMeCeT BaxKHOe 3HAYCHHe B PerysAHU pocta U WuPdepeHUMpoBKU HeEPBHBIX KIICTOK. 
Ero HapyllieHve ABIIAeTCA OAHOM M3 IpH4HH TOTO, 4TO pH We@uUUTe VU, BO3MO%*KHO, Ipu U30bITKe 
THPCOMHbIX TOPMOHOB B PaHHeM TOCTHATAaIbHOM TepHoye HapylaeTca CHHXpOHH3al[uA IporpaMM 
HelipoHasIbHon mposMdepanun, WuddepeHuMpoBKU, MHeIMHV3AHH UM allpecHoro CHHalIToreHe3a. 


IIpu 9TOM MoKa3aHa CYLIeCTBCHHad POJIb H3MCHCHHM SHeEPreTHKH MBIMWeYHOrO COKpallleHHA Kak 
BaKHeHMMIerO MeXaHH3Ma B aj{alITal[MOHHbIX CABHrax (yHKUMH TensooOpa3zoBanua. BcKpsirst 
OcOOeHHOCTH YTOPMOHAJIbHOM peryAMH MbIMIedHOM 9HepreTHKH. OHakKO 9TO KkacaeTca 
IIPCHMyLWeCTBeHHO ajlallTaljMu 4eIOBeKa MW 2KMBOTHBIX K XOJIONY UM OCTaeTCA MaJIO H3Y4eHHBIM TPH 
ajlanTaljuu K PHMOKCHH. 


PactipocrpaHeHo MHeHHe, 4TO HapylieHwe TeMIlepaTypHoro ToMeocTa3a IPH THMOKCHH CBA3aHO C 
yrHeTeHHeM TaK Ha3bIBaeMOrO "HeCOKpaTHTesIbHOrOo TepMoreHe3a" . OmHakKO MMeIOTCA 
WOKa3aTeIbCTBa, 4YTO BaKHeMWeH MpH4IMHOK MOHWKeHHA TeMIepaTypbl Tella MpH HeOcTaTKe 
KMCIOposa ABJIAeTCA yrHeTeHHe crieyMpuyeckux cop! TepMoperysIATOPHOM aKTHBHOCTH MBILILL 
CpaBHUTeIbHO HeaBHO OBLIO ycTaHOBJIeCHO, 4YTO THMOKCHA OcaOAeT MBIMedHbIM TepMoreHe3 
OOYCIOBJICHHBIN + jJIeATCIbHOCTBIO MeJICHHBIX (KPaCHBbIX) MBbIINeYHbIX BOOKOH . IIpuH 9TOM 
oOHapyxeHO UH OcMabIeHHe HOpaspeHasIMH-3aBHCHMoro TepMoreHe3a. TeM He MeHee H3BeCTHO, 4TO 
KaJIOPHTeHHBI 9dekT KAaTeXOAMMHOB peasiu3yeTca C yaacTHeM THPCOnAHIX. [wMOKCHA 2Ke B CBOIO 
ouepeyb TOPMO3HT THpeoHyHy!O cekpeyM1o . B 9To cBA3M MpeACTaBIIAJIOCb BePOATHbIM, 4TO 
ocnaOmeHHe 9ddekTHBHOCTH TerooOpa30BaHHA, a CIeOBAaTeIbHO H HapyllieHue TeMilepaTypHoro 
roMeocta3a, OOYCIOBJICHO H3MeCHeCHHAMH BO B3aHMOJelCTBHH KaTeXOJIaMHHOB HM THpeCOHHBIX 
TOPMOHOB. 


JjanpHeitiiuii aHaiu3 IMTepaTypHbIX MCTOYHMKOB OMIpeeHI ,ATO aKTYAaJIbBHOCTb 3TOM IMpoOJeMbI 
OMpeeAeTCA TOM BaxKHOM POJIbIO, KOTOPY!O BbIIIOJIHAIOT THPCOHAHbIC TOPMOHbI (HOATHPOHHHEI) B 
CIOHKHOM Hepapxu4eckol CHCTeMe peryJIAWHM BCeX CTOPOH KIeTOUHOTO MeTaOomH3Ma. U3BecTHO, 4TO 
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BJIMAHHe HOATHPOHHHOB Ha MeTaOOIH3M OeIKOB, JHMM OB MU YrIeBOAOB OMOCcpeOBaHO TIpex ye BCero 
UX BO3eHCTBHeM Ha aKTHBHOCTb. OpHo “3 "MuUIeHel" perynaTOopHOH dbyHkuHH HoATHpOHHHOB 
ABJIAFOTCA BHYTPHKJICTOUHBIe MpOTeHHa3bl UH, Mperxke BCeLO, JIM3OCOMAJIBHbIe - KATCIICHHBI , HE TOJIbKO 
yuacTBylollve B Wpoleccax JectpyKuMu OeuKOB, HO HM BBICTYyMatollwe B KaYeCTBe MHCTpyMeHTa 
BBIKIIIOUCHHA WIM MepeKIOUCHHA ONpeeJICHHbIX 3BCHbeB OOMeHAa HM HeKOTOPHIX PUu3HOOrM4eCKHX 
lpoueccos . JlaHHbie O BIIMAHHH HOATHPOHHHOB Ha aKTHBHOCTb MpOTeHH a3 JIM30COM IIOJIYYeHEI B 
OCHOBHOM Ha kpbicax H YenoBeKe. MUccueqoBaHHa B STON OOACTH, IpOBeeCHHbIe Ha peCTaBuTeAx 
JPYIMX CHCTEMaTHYeCKHX HM SKOJIOFMYCCKHX Tpylill, MeHee U3BeCTHEI. M3y4eHne pa3JIM4HBbIX aCIIeKTOB 
MeTaOosIM3Ma Y TeCIIOB KJICETOUHOTO COAepxXKaHHA TIpeACTaBAeT OOMbUION HAayFHbIM WU IpakTH4ecknit 
MHTepec, MOCKOJIbKY, HECMOTPA Ha JVIMTeIbHbIN NepHO pasBeeHHA B HEBOJIC, KIICTOUHBIC MeCLIbI B 
OCHOBHOM coxpaHHIM (du3MoslorM4eckHve OcoOeHHOCTH CBOHX JMKHX copoyMyei - cTporyro 
MOCeAOBATeMIbHOCTh OMOJOTM4eCKHX WHKIIOB pa3MHOXKeHHA, JIMHBKH H OOMeHA BeLIeCTB. 


Vimerommecas B JIMTepaType JaHHbIle O B3aMMOACHCTBHM MOATHPOHMHOB H JIM3OCOMAJIBHBIX IIpoTeHHa3 
B OCHOBHOM TOCBALICHbI H3Y4eCHHIO HX POM B THApOMM3e THpeormobysIMHAa B WIHTOBUAHOM %xKeIe3e. 
UccneqoBaHua 10 BJIMAHHIO THPeCOMHBIX TOPMOHOB Ha aKTHBHOCTb KaTelICHHOB B Apyrux opraHax 
2KMBOTHBIX WM 4eJIOBeKa HEMHOTOUNCICHHBI. BiimaHve THPOKCHHa HW TPHHOATHPOHHHA Ha IIpOTeHH a3bl 
JIM30COM B KOHC4HOM HTOTe IIpHBOAMT K H3MCHCHHIO CKOPOCTH paciiajla BHYTPHKJICTOUHBIX OeIKOB 
ABJIACTCA OJHHM M3 MeXaHH3MOB perysidiMH MeTaOorM3Ma OeKa B opraHH3Me. IIpu 9TOM 
THPeCOHHbIe TOPMOHBI MOryT OKa3biBaTb KaK aHaOosMyecKoe, Tak HM KaTaOoM4eCKOe elicTBHe. 
CrleayeT OTMETHT, 4TO BOMPOC O KOHKPeTHBIX IYTAX TOPMOHAJIbHON peryIAWMH CHHTe3a HM pacriaya 
OeuIKa ABJIACTCA BCE elle HEOCTATOUHO H3yY4eHHBIM. 


3apyOexKHbIMH HM OTeCYCCTBeCHHbIMH aBTOPaMH YTBepKAeHO ,ATO IIPHHIUWWHaIbHO BaKHBIMH JIA 
HOPMAJIBHOrO pa3BHTHA WeHTPaIbHOM HeEpBHOM CHCTeMBI ABJIAIOTCA TOPMOHbI WHTOBHAHOH 2KesIe3bI. 
EciiM BHYTpHyTpoOHoe pa3BuTHe MOAa WpOXOAUT B YCNIOBUAX WePUuUUTa THPCOHAHBIX TOPMOHOB, TO 
3ayepxKuBaetca pocr KbII u Mo3xKeyuKa 3aMeJIAeTCA POCT TeJlI HeMpOHOB WepeyHero Mos3ra, 
HapylllaeTca pOCT aKCOHOB, JeHIPHTOB HM HX MMeCJIMHM3aNMA MpakTH4eCKH BO BCeX OTeaxX MO3ra, 
HaOmrofaeTca 3alepxKKa JeHAPHTHOM apOopu3alun KeToK IlypkuHbe. BeposxTHo, B OCHOBe 3THX 
MHOFOUMCIICHHEIX MOp*osOrH4eCcKHX HapyWieHHi pa3sBHTHA MO3ra MOXKeT JexKaTb WHOO WepuLuT 
perysIMpylollero BIIMAHHA THPCOHAHEIX TOPMOHOB Ha OTHOCHTeIbHO OObIUIOe KOH4YeCTBO TeHOB, 
M60 HapylieHHve peryAWHH HECKOJIBKMX KIOUeCBLIX TCHOB B Pa3zIM4YHbIX THIMAX HEPBHBIX KJICTOK HU 
oOmacTtax mMo3ra. B 4acTHOCTH, yCTaHOBJIeHO perysMpyrollee BIIMAHHe THPeCOHHbIX TOPMOHOB B 
Iipolecce pa3BHTHA MO3ra Ha TeHbI, KOHTpOsMpyrouMe CHHTe3 OeNKOB WHTOCKeIeTa aKTHHa 
TyOyiMHa, OOpa30BaHve CHHTa3bI MpoctarmaHyMHa D2, oOpa30BaHve OCHOBHOrO OeIKa MHeuIMHa U 
MHCJIMH-CBA3bIBaIOLNerO IMKOMpOTeHHa, a TaKKe HCKOTOPBIX pellelTOpoB HelipoHoB Mo3ra. OcoOniit 
MHTepec IpeACTaBIAIOT JaHHbIe O PeryIMpy!OWeM BIIMAHHH THPeCOHHBIX TOPMOHOB Ha TeHbl, 
KOHTposMpyrouve OOpazoBaHHe (akTOpOB pocta — HelipoTpoPuHOB, OTBETCTBCHHBIX 3a pa3BHTHe U 
muddepenumposky HelpoHHEIx onyniauui LHC. OdnapyxeHo, 4To B mporecce pa3BuTHA 
THPeCOHHbIe TOPMOHI B pa3IM4HbIX OOACTAX MO3ra M0-pa3HOMY PelryIMPyIOT IKCIIPeCCCHIO TeHOB, 
KOHTpOJIMpyroOulMx OOpa3s0BaHHe HelitpopuHOB u ux pelenTopos. B YacTHOCTH, THpOKCHH, 
CTMMyJIMpyeT 9KCIIpeccuio TeHOB (akTOpa pocta HepBoB HU HelitpoduHa-3 B MO32%Ke4KE KPBbIC B 
Il€pHHaTasIbHOM Tepvoye pa3sBHTHA HW B IMMMOKAMUe B3POCIIbIX 7KMBOTHBIX. ECM y HOBOPOXKJCHHBIX 
KpbIC C HOPMaJIbHOM PyHKUMe WMTOBUAHOM %*Kese3bI HAOIIOMaeTCA B MepBOH Heese MporpeccuBHoe 
yBeMueHue ypopHa MPHK axktuna u TyOysIMHa KIeTOK MO3ra, TO Y THIMOTHPCOHAHbIX 2KMBOTHBIX 
MMeeT MECCTO 3Ha4HTeIbHOe 3aMeIeHHe Tpupocta coyxepxaHnia MPHK 9rux Oeskos. B TeaeHne 
BTOpoHh HU TpeTbeli Heeb pa3BHTHA THMOTHPeCOMAHbIX %KMBOTHBIX, B OTIMYHe OT OBICTporoO 
BOCCTAHOBJICHHA YpOBHA MPHK y KOHTPOJIBHBIX 2KHBOTHBIX, CKOPOCTb CHWKEHHA COepxKaHHA MPHK 
TyOysIMHa MW AKTHHA OCTaeTCA CYLeCTBeHHO CHWKeHHOH, a B TepHOA BOCCTaHOBJICHHA — 3ATAHYTBIM. 
I[pwunHoli Bcex 9THX H3MCHCHHH ABJIAeTCA HapylleHHe IpH THNOTHPeHAM3Me IIpOWeccoB peryALWHH 
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SKCIIPecCHH TeHOB, KOHTPOJMpyIOWNX CHHTe3 TyOysIMHa UW aKTHHa, MMCIOWIMX BaxKHOe 3HAYeHHe JIA 
pa3BHTHA MO3ra B KPHTH4eCKHH MepHoy CHHalToreHes3a. 


A TakoKe B JIMTepaType OTMe4eH TOT (aKT, 4TO y AeTei, poquBUIMxcaA Cc areHe3Heit WMTOBH HOM 
*Kelle3bl WIM C ee MOHWKCHHOM PyHKUMeli, MMeCIOT MeCTO HapylieHHA B pa3BHTHH CHHAaIICcOB u Oosee 
Mo3qHHve Tpoleccbhl MMeIMHH3ayHH. Takwe JeTH B MOCIICXYHOWIeM XapaKkTepH3yloTCaA 3aepxKKO 
pa3sBuTHA TicuxM4eckHx PyHKUM. OpHako, MOCKOJIbKY OCHOBHBIe Mpolecchl pa3sBuTHA CTpyKTyp 
(PyHKUHH MO3ra HHTCHCHBHO IIpoOTeKalOT TMOce pox eHuA, TO CBOeBpeMeHHO (40 45-qHeBHOrO 
BO3pacTa) HW aeKBaTHO IMIpOBeyeHHad 3aMeCTHTeIbHad Tepallva THpOKCHHOM oOOecrIe4HBaeT 
HOpMaJIbHOe lasIbHelilee pa3BUTHe MO3ra H ero (PyHKUH. 


B 9kciiepHMeHTax Ha %KMBOTHBIX NOKa3aHa KPHTHY4eCKad POJIb B HOPMAJIbHOM TOCTHAaTasIbBHOM 
pa3BHTHH MO3ra HWMCHHO THpeHHBIX ToOpMoHOB. Tak, eCciIM THPeCOHA9KTOMMpOBaHHbIM 
HOBOPOXKCHHbIM %KMBOTHBIM BBOJMIM TOPMOH pocta, TO y HHX HaOsroqaH HeKOTOpsIe 
TOJIOKUTeNbHbIC CABUTM, 4YTO HM MOCIe 3aMeCcTHTebHOM Tepamuu T3. BBegeHnue ropMonHa pocta 
YCKOpsJIO BOCCTAHOBJICHHe MACCHI Tella, OKA3bIBAJIO MOJORKUTeMbHOe BIIMAHHe Ha OOMEH JIMMHOB B 
Kope MoO3ra, HO He OKa3bIBaJIO CYIeCTBEHHOTO KOppHrupyrolllero BIMAHHA Ha OOMEH LepeOpo3u 0B U 
CPHHTOMHeIMHA, HTparoOlllMx OMpeeAIOMLyIO pOlIb B Mpoleccax MHeMHH3alIHH. BBeyqeHue ropMona 
pocta WIM WHCyIMH-ToyOOHOro dakTopa pocta-1 (comaToMeyuHa C) rHnOTHPeCOMTHbIM 2XHBOTHBIM 
He OKa3bIBaJIO KOPpHTupyrolllero BIIMAHUA Ha BOCCTAHOBJIeEHHe MpoleccoB MHeMHH3allMH. 


CoctosHve rHNOTHpeOHAH3Ma Y HOBOPOXKCHHbIX BeeT K YCKOPeHHIO KJICTOUHOrO AeIeHHA Ha 
PaHHeM 9Talle MOCTHaTaJIbHOrO pa3BHTHA, B YaCTHOCTH, KJICTOK BO BHeIHEM 3e€PHHCTOM cyJI0e 
Mo32xKeyuka. Ho 9TH TIpoOleccbl KIeCTOUHOTO eIeHHA 3aBeplMalOTCA IpexKeBpeCMeCHHO, HW 39TO MO*KET 
BeCTH K YMCHBbINeHHIO OOMero 4HCIa HepBHbIX KIeTOK. IIpu runoTHpeouyH3MeonMcaH ePUuluT 
KJICTOUHBIX BJICMCHTOB B THIMMOKaMUe, HO OH ABJIACTCA Pe3yJIbTAaTOM YMCHbIICHHA CKOPOCTH UX 
pommepalwH B paHHeM M[MOCTHAaTaIbHOM oOHToreHe3e. TumeprupeoHaqH3M cormnmpoBoxKqaeTca 
YCKOPeHHbIM OOpa30BaHHeM WH HaKOIWJICHHeM MHeIMHa, HO Ip 9TOM TIpOLeccbl MHeMHH3AalIMH He 
CHHXPOHH3HPOBaHbI C pa3BHTHeM OTPOCTKOB HepBHBIX KJICTOK, H B MTOre OOUIad KOHeUHAA Macca 
MHeuIMHa B MO3re OKa3bIBaeTCA NOHMKeHHON. IIpu runorupeouyu3Me oOulee KOIM4eCTBO MMeJINHA B 
MO3re TaKKe IOHW2KEHO, HO STO, OHAKO, ABJIACTCA Pe3YIbTATOM 3aJjep2KKU MHesIOreHe3a. 


B ciyyae lpoyoumKarolleroca, HEKOPpHrupoBaHHOrO THMOTHPeOHAH3Ma Y HOBOPOXK]CHHBIX MO2KeT 
Pa3BHTbCA COCTOAHMe, Ha3BaHHOe KpeTHHH3MOM. EcyIm KpeTHHHHH3M pa3BHBaeTCA He KaK 
MUKCeeMaTOSHBI, a KaK HeBposlorMueckuii, TO CTOpOHbI HapymieHult dyHKunii LHC on 
XapaKTepH3yeTCa 3aepxKKOM TCHXH4eCKOTO pa3BUTHA, Mo3qHei BbIPAaOOTKOM HaBbIKOB CHACHA, 
cTOAHMA, XObObI HU Ap. Ilo3qHee MoryT pa3BHTbCA JeTaprua, 3ayjepxKKa pocta u OOMero pa3sBuTHA 
peOeHka. 


CnelMasiMcTaMu ycTaHOBJIeHO ,YTO THPOKCHH, a He TpHMOATHPOHUH, ABJIAeTCA raBHOM CopMoii 
TOPMOHOB IHTOBHAHOM %*ele3bl, MOroulaeMoli MO3rOM, HM OT ero OMOOCTYMHOCTH 3aBHCHT 
HOpMasIbHoe pa3BuTHe L[HC.T4 getongupyetca B HelipoHax MO3ra HM peBpaliaetca B T3, KOTOpbIi 
3aTCM CBA3bIBACTCA C B-POPMOM xAepHoro pelerropa (B page Apyrux TKaHeii — c a-copmoii 
peuentopa T3.) Komusexc T3-perenrop cBa3bIBaeTCA C TOPMOH-4YBCTBUTEJIbHbIMH 9JIEMeHTaMU 
TeHOB-MHLWeHeH, BIMAA Ha UX IKCIIPeCcHto. 


THpeovHble TOPMOHBI y4acTBYIOT TakKKe B peryJIANHH AKTHBHOCTH TeHOB, KOJMpy!OWHX CHHTe3 
OCHOBHOTO OevIKa MHeJIMHa Ha TpaHCKPHUWMOHHOM UM MOCTTpaHCKPHMMHOHHOM ypoBHaAx. OueBu HO, 
4TO OYCHb BaKHbIM aACIICKTOM JeHCTBHA TOPMOHOB Ha MIpPOLeccbhl pa3BHTHA MO3ra ABIIACTCA 
CBOCBPeMCHHOCTh STOO BO3ZCHCTBHA, KOTOPOe OJDKHO ObITb CHHXPOHH3HpOBaHO C TepHOOM 
4YBCTBUTCJIBHOCTH CilelyMu4eCKUX TeHOBK 9TUM ropMoHam. JleiicTBue THPCONAHBIX TOPMOHOB HOCHT 
CHHXPOHH3UPyIOWlHi, KOMIVICKCHBIM XapaKTep Ha OMHOBPeCMCHHO IIpoTeKarollve B MO3Tre IIpOLeccel, 
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HallIpHMep, POCT aKCOHOB H HX MHCIMHW3ALMIO, WIM MOCIe{OBaTeIbHO OCYLICCTBIIACMbIe B HepBHOH 
cucTeme lpoueccsi. ToukaMu MIpwoxKeHHA eMCTBUA TOPMOHOB ABIIAIOTCA He TOJIbKO AepHEIe 
IIpoueccsi, HO UM BIMAHMe Ha 3PekTbI (PakKTOPOB pocTa, HeHpoMeMaTOPHle MpOWeccbl, AKTHBHOCT 
yevowMHa3 U pyre HesjepHbie COOBITHA. 


JlaipHeittiMii anasiM3 JMTepaTypHbIX HCTOUHMKOB TOKa3all, YTO 3a00eBAHHA WIMTOBUAHOM %KerIe3bI 
3aHHMAaloT OHO H3 MepBbIX MeCT B CTpyKType SHAOKPHHHEIX paccTpolicTs. B mocmeyqHee BpemMa 
OTMe4aeTCA BCE BO3PAaCTaIOWMH MHTepec K H3y4eHHIO H3MeHeHHH THpeouAHOrO TroMeoctTa3a IPH 
KapdMasIbHOM WaTosIOrMH. 


Buonormueckoe yelicTBHe TOPMOHOB WIMTOBHAHOM xKesle3bl OCYLeCTBIAeTCA IyTeM perysAlun 
OeKOBoro cHHTe3a. IlepBbim 9TalloM B MeXaHH3Me eHMCTBHA THPOMHbIX TOPMOHOB ABIIACTCA 
CBA3bIBaHHe TOPMOHa C COOTBETCTBYIOINHM pellelitopom. Pa3muarloT TpH Bua pelleliTopoB K 
THPOHHbIM TOopMoHam: a-1, a-2 u b-1 peentop. PewenTopb AIA THpeouHbIX TOPMOHOB OBLIN 
oOHapyxKeHbI Ha MeMOpaHax MHOKapAMaJIbHBIX KIeTOK . OcHOBHBIe 9¢:dekTbI Ha MHOKAapAMOUMTHI 
oOecriequBaloTCaA Ha ypOBHe apa KieTKH. TakuM OOpa30M, aKTHBHad (opmMa TpuiowTHpoHuHa 
ciocoOHa HallpsMy!O YCHJIMBaTb CHHTe3 KapAMOCIeWMMUYHBIX OeIKOB HM TEM CaMbIM OOecrIedHBaTb 
ycuyleHve CoKpaTuTesbHOl (yHKuMN cepyua. Takxxe HMeIOTCA CBeeCHHA UM O BHeAeCpHOM JleiicTBHH 
TOPMOHOB HelocpeycCTBeHHO Ha WMTOMIa3MaTH4ecKylo MeMOpaHy WU OpraHesiibl KJICTKH. 
YctTaHoBIeHO, 4TO TpHiiozTupoHHH (T3) HW B MeHbiei cTemeHH TupoKcHH (T4) cmocoOHsI 
YBeJIM4UBATh IWIOTHOCTb OeTa-apeHopelleliTopoB Ha MOBepXHOCTH KICTOK CepAeuHOH MBILILBET. 


OHO U3 TepBbIX MpoABIeEHHH BO3AeliCTBHA THPCOMHbIX TOPMOHOB Ha COcyJbI - CHWKeHHe OOUIel 
COCYHHCTOM COMpPOTHBIIACMOCTH, KOTOpad MOxKeT MOHH3HTBCA Ha 50-70%. TupeouyHbie rOpMOHBI 
caMH 10 cede ABJIAIOTCA Ba30QMIaTaTOpaMH, HelocpexCTBeHHO BO3eMCTBYIOWIMMH Ha 
Tla{KOMBILUCYHY!O TKAHb COCYMCTOM CTCHKH, BbI3bIBAaA ee paccylaOseHHe; KpOMe TOTO, OHH MOryT 
BJIMATb Ha JHAOTCIMM KIICTKH, KOTOPbIi BLICBOOO%KAaeT Ba30aKTHBHbIe BelecTBa (HallpHMep, OKCHA 
a30TA@) . 


ABtTopaMi OblIO yTBepxKAeHO , 4TO (YHKIWA WHTOBUAHOM %xKele3bl, KaK MW BCerO OpraHy3Ma, 
TOBepxKeHa CYLICCTBCHHBIM PHTMHYeCKHM KOJIeOAaHHAM pa3sIM4HOM pOOMKUTebHOCTH U 
aMIVIMTYIbI, KOTOPble HWrparoT 3HaYHTeJIbHY!O POJIb B MpoleccaxX CHHXpOHH3alHH UM aaliTalHu 
opraHu3Ma, HW axe HeOONbWOM cCABHr 9THX KONeOaHHii MOxeT ObITb MpHyHHOM HapyuieHua 
PeryAWHH MW ABJIATLCA IIPHYHMHOH UW “IpeATeyeM> pa3sM4HbIM MaTOMOrMH4eCKHX COCTOAHHH. 


BuonormuecKHMH PHTMaMH Ha3bIBalOT H3MCHCHHA, MepHORM4HOCTb KOTOPbIX COxpaHsAeTCA TIpH 
W30JIAHH OT BHELWHHX HCTOYHHKOB OTCYeTa BPeMeHH B TeUCHHe ABYX WHMKIIOB (TepHoOB) HIM OosIee. 
IlonaratoT, 4to dopMupoBaHue KOMIMIeKca OMOPHTMOB pa3JIMYHbIX Pu3HOuOrM4ecKHX yHKUNi 
ABJIACTCA OHMM 3 BaxKHBIX YCIOBH afalTaluuu. OTMe4eHO, YTO B KOOPAMHALHH MHOTOUMCIICHHBIX 
PHTMN4ecKHX IpolleccoB oOpraHH3Ma 3Ha4HTeIbHad pOulb TpHHaexKHT  eATeIbHOCTH 
HeMpOryMopasIbHOM CHCTeMBI . 


IurosugHad xKese3a Hapayy C ApyruMu opraHaMu 9HAOKPHHHON CHCTeMbI (PyHKUMOHUpyeT B CBOeM 
ompeyeseHHOM OuosorM4ecKoM putTMe. Vmeetca pa WaHHbIX O PHTMH4eCKON WeaTebHOCTU 
IJMTOBHAHOK %Kesle3bl, YTO MO%KeT MMETb OlIpeyesieHHoe 3HayeHHe B MIpOrHO3HpoBaHHW TeweHHA 
pa3IM4HBIx 3a00eBaHHi HW UX OCIORKHCHHH, B TOM YMCIIe Cepe4HO-COCYyAMCTEIX. 


B OTHOMIeHHH CyTOUHOM ceKpeljuu THpeoTponHoro ropMonHa (TTI) cymlecTByoT WaHHble paHHux 
MCCIeOBaHHH, COrIacHO KOTOPbIM MaKCHMaJIbHad KOHICHTpallMa STOrO TOPMOHA BBbIABJIACTCA B 
TeyeHne Hou (Mexzy 20.00 u 8.00), MuHuMalbHa 2HeM. OyHako ObLIM OTMe4eHBI WIMpoKue 
HHIUBUAYaIbHbIe OCOOCHHOCTH KOJIeOaHuA PHTMOB ypoBHA TTI B kKpoBH, CBA3aHHbIe C BO3eCHCTBHeM 
pa3IM4HBIX CHHXPOHH3HpyIOWIMX (PakKTOPOB BHeMIHeM cpeAbI, TAKMX KaK IIpHeM MUM, pexkKUM CHa U 
OospcTBOBaHHA UH T.1. B HeKOTOpbIX MCCeqOBaHHAX MIpH3HaeTCA, 4YTO HapylieHWe HOYHOTO cHa 
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W3MeHAeT cyTouHbIe puTMbI cekpeywwH TTT, T3 u T4. I[pwuem sTu w3MeHeHHA 3aBHCAT OT 
TIPpOJOJDKATCIIBHOCTH CHa . 


CyllecTByI0T aHHbIe O TOM, 4TO KOHIeHTpallua THpeonyHEIX ropMoHoB (T3 u T4) Takxe 
TOBepxKeHa CYTOUHBIM KOJIeOAaHHAM C MaKCHMYMOM B YTpeHHHe 4acbl H MHHHMYMOM - B HOUHBIC 
yacbl B oOHOM U3 UccCieqOBAaHHH mpoBoyusM 24-yacoBoh CyTOUHbIM MOHHTOpHHT ypoBHA 
THPCOHHbIX TOPMOHOB CbIBOPOTKH KPOBH Yy 3A0POBbIX TOOpoBosbIeB. B pesysIbTaTe BLIABHJIOCb, 4TO 
KoleOaHua KOHWeHTpayuu TTT ume WupKagqHEli puTM C TMKOM KOHIeCHTpalHu B HOYUHbIe M paHHue 
yTpeHHve yacbl (Mexay 2 u 8 4). Campi Hu3KHii ypopenb TTT duxcuposasca Mexay 16 u 20 4 
Beyepa. YpopeHb T3 Take UMeu COOCTBeHHbIM PHTM, CBA3aHHbIM c KoNeOaHHamu TTI’, HO uMel 
MeHee BbIPaKeHHY!O aMIWIMTyLy. Kpome Toro, 1MKoBad KOHUeHTpallia CBOOOAHOrO TpuvoATHpOHHHa 
otctapana ot TTT Ha 90 mun. IIpu uccnegoBanun KoneOanuit T4 4erKoi B3anMocBaA3H Mexyay T3 u 
TTI, kak 4 3Ha4uuMOrO WupKayHoro puTMa, He OOHAapyxKeHO . 


AHasIM3 JIMTepatypbl WoKa3asl, YTO (PYHKUMA PHMOTaIaMO-runodu3apHO-THpeOHAHOM CHCTeMbI MOKET 
MOJLYIMpOBaTbCA HW KOPpHIHpOBaTbCA KOHICHTpallWAMU KOPTH3OJIa MH MeJIAaTOHHHA B CbIBOPOTKe KpOBH 
WM CBA3aHa C HX UMpKaHbIMM W3MeHeHHAMU . OWHAKO aHHbIe O OHOPHTMaX HeEMHOFOUHMCIICHHEI HU 
IIpoTHBOpeuMBEI. OOpalaroT Ha ceOsA BHUMaHHe HeOOsIbIIMe TpyllIbl HCIIbITYeMBIX; a TaK2Ke H3y4eHHe 
UWMpKaqHOH PHTMHYHOCTH TOJIbKO y 3Q0POBbIX JOJel, Oe3 yyeTa XpOHHYeCKHX COMATH4eCKHX 
3a00leBaHHii, KOTOpbIe y MOMaBIAIOWerO OOJbINMHCTBA B3pOCcOrO HaceyleHua UMerotca. VU 
COMYTCTBYIOMad MaTOMOrHA, HECOMHEHHO, BJIMACT Ha CYTOUHYIO AKTHBHOCTb 9HAOKPHHHOM CHCTeMBI. 


Tlonsitkv cBa3aTb OHOPpUTMHYeCKy!IO aKTHBHOCTS IDK u ee HapylieHua c pa3sIM4HOM MaTosorMel Bce 
%*Ke WpegMpuHuMasuch. OcoObii HHTepec IpesCcTaBIAeT B3AMMOCBA3b WHpKayHo akTuBHocTu UDK u 
KapWHOOrM4ecKHX 3a00seBaHHi B CBA3H C MHOTOYHCIICHHbIMH JaHHbIMH O BIIMAHHH THpeousHOrO 
cTaTyca Ha Cepe4HO-COCyAMCTyt0 CHCTeMy. 


Iloka He CyLecTByeT e€MHOrO MHeHHA O TOM, MOTyT JIM THPeCOMHbIe TOPMOHbI CYyLeCTBeEHHO 
W3MCHATb IHepreTHyeckHii MeTaOoNH3M MO3ra HU WoTpeOsIeHHe KUCIOpoOa, HO pAOM UccieqoBaTesen 
T10Ka3aHO, 4YTO MO3rOBOH KPOBOTOK, MoTpeOseHHe TIOKO3bI MH KHCIOpOa B3POCIIbIM MO3rOM 
oTIMYaeTcA TIpH runo- u runepTupeonyzu3me. IlotpeOmeHue KuCHOpoya, TIOKO3bI HW MO3TOBOit 
KPOBOTOK BO3pacTaloT Ip PHNepTHpeOHAM3Me MU YMCHbIULAIOTCA IPH THNOTHPeCOUAN3Me. 


TupeouaHble TOPMOHBI IIPOHHKaIOT B MO3Ir Yepe3 reMaToreMaTH4ecKHi Oapbep HU OOHapyxKUBAIOTCA B 
Ce€pOM BellecTBe pa3JIM4GHbIX OTACJIOB MO3Ta. B cocTtosHHu THNOTHpecOnuAH3Ma y JO JEM 3aMeCJIIACTCA 
CKOPOCTb MBICJIMTCJIBHBIX HpOWeCCCOB, MOHW?7KaeTCAa IMOLMOHAIbHBIN CTaTyC, CHWKaeCTCA WaMATh, 
BO3MO#KHOCTH OOy4eHHaA. IIpu runeprupeouszH3Me, HaOOOpoT, yBeJIM4HBacTCA CKOPOCTb UM aMIIMTy Ia 
pedsIeKTOPHBIX peakIMii, BO30YAMMOCTh, CKOPOCTh MBICJIMTEJIbHBIX MpOMeccos, yyulaeTcd WaMATb 
BO3MO%KHOCTb OOY4eHHA. 


XOpOWO H3BeCTHbIe (PakKTbI CYLIeCTBOBAaHHA 3aBHCHMOCTH MHOTHX dyHKuM LHC y mopgeit c rumo- 
WIM THMepTHpeoutH3MOM, OCcOOeHHO IIpH THPeOTOKCHKO3e, WasIM OCHOBAaHHe peMOO%*KUTb, TO 
wake HeOObIIMe OTKIOHCHHA B COepxKAHHH THPeCOUAHbIX TOPMOHOB B MO83IeMOTyT BBI3bIBATb 
3HA4HTeCJIBHbIe H3MeHeHHA ero (yHKUMi. Bo3MOx%KHO, 4YTO OCHOBOM 39THX H3MeCHeHHN Mpexye BCero 
ABJIACTCA HapylieHHe aKTHBHOCTH (bepMeCHTOB OKHCIIMTeIbHOM Welw MMTOXOHApHi mosra. Tak, 
WHAyuUMpyemble pH THMOTHpeouyv3Me W3MeHeHHA coyepxKaHHa PHK mutToxoHapuHi B 
Pa3BHBaIOIeMCcaA MO3re, COMPOBOXKTalOTCA MOHWKeHHeM Ha 40% OKcHa3HO AKTHBHOCTH IMTOXpoMa 
C. Jlebuuut cogzepxanua T3 Benet K yHKIWMOHATbHOM HeOCTATOUHOCTH MMTOXOHPHasIbHBIX 
IIPOWeCcOB B MepHO aHTeHaTaJIbHOTO pa3sBHTHA MO3Ia, YTO MOXKECT ABJIATBCA MOJICKYJIAPHOM OCHOBOM 
clelu@u4eckoro JeHcTBHA TOTO TOPMOHA Ha pa3sBUBaIOMHiica MOBr. 
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Takum oO0pa30M, NOABOAA HTOr JIMTepaTypHOro OO30pa MOXKHO CKa3aTb, YTO THPCOMHbIC TOPMOHbI 
MOryT HeMOCpeCTBCHHO BJIMATb Ha pa3JIMYHbIC %KM3HECHBIC MPOLMeCCbl y B3POCIIbIX 2KHBOTHBIX HU 


YeIOBeKa. 

JIurepatypa 

1. Muuxesuy M.C. DopMonanpuple perys1alH B OHTOreHe3e 2KHBOTHBIX. M.: Hayxa, 1978. 224 c. 

2. Mocozos B.B. Iporeomutuyeckue depmentsl. M., 1971. 404 c. 

3. Hemospa H.H. Buytpuknerounbre mpoTevHa3bI %*«MBOTHBIX // TeopeTHueckHe  acrieKTbI 
3kKoOOrMYecKOH Onoxumun. Iletpo3aBponck, KapHI] PAH, 1993. C. 91-116. 

4. Huxutuy B.H., badenxo H.A. Tupeonzupie ropMousl 4 JMMMyHbI OOMeH // Ou3nonorM4ueckuii 
#ypHa. 1989. T. 35. Ne 3. C. 91-98. 

5. AmoxuH IO.C., Usanos K.II. Kospdunuent none3Horo AeiicTBua MHOKapya Tocue afanTalHu K 
TMMOKCHH.- PU3HOI.xKypH.CCCP, 1977, 7.63, Ne 10, c.1449-1450. 

6. Antouos B.Bb., Ilyxop B.A. O pomm weHTpaibHOM HepBHOM CHCTeMBIM HaIOUCYHHKOB B 
IIPHCHOCOOHTeIBHBIX peakKWMAX pH KHCIOpOAHOM roslogaHnu.- MKypH.naTou.dpu3nol1.u 
9KcriepuM.Tepanua, 1962, T. 6, Ne 4, c.25-28. 

7. Anucumos B. JL, Kyxos H.V., Kyxxonen M.U., Ynpanos K.A., Te-pentses H. Temmepatypupie 
peakWHu YeOBeKa IPH W3MeHeHHN OapomMeTpHueckoro JaBieHua.- B kH.: TemmooOpa30Bannue u 
TepMoperyJALMA OPraHv3Ma B HOpMe H Tp MaToworM4eckux coctosHuax, 1971. 

8. J>xenuHuo C. XumMuyeckad TepMoperyALHA 3HMOH MW JIETOM B YMe€PpCHHO-KOHTHHECHTaJIbHOM 
KMMate,- B mat.cuM., Ajjaliralua opraHH3Ma 4YesIOBeKa HM %KMBOTHOrO K 93KCTPeMa@JIbHbIM 
IIpHpoHEIM (bakTopam cpeybI, Hopocubupck, 1970, c.61-69. 

9. )Kuponxun AJT., Tpomuxun I.B, [a3000MeH u TepMoperyANHOHHad: AKTHBHOCTb MBIT pu 
HegocTaTKe KHcOpoya B OKpyxKarollel cpeze.-Brom.9kcnepuM.Ouos.n MeyuuMHEI. 1970, Ne 12, 
c.26-29. 

10. 3axupos 2K.3., Lanospanospa C.C. CoyepxaHue alpenasimHa WM HOpay{peHasIMHa B TKAaHAX KPbIC B 
pa3sHble ajlalirauMu kK  YyciOBHAM BbicoKoroppa.- B_ cO.: ITlepexpectu.ayantayuu Kk 
lIpupoy,daktopam cpesbl. Dpyx3e, 1976, c.129-140. 

11.Wpanop K.JIJ. O  norpeOnenuu xkucinopoyqa UW TepMoperyialua mpu YrHnoKcuH.- 
Ou3no.2xKypH.CCCP, 1959, 7.15, Ne 3, c.320-325. 

12. Akumenxo M.A., Tkayenkxo E.A., Upanos K.II., Cnonum A.J]. O noppiienuu TensompoxyKuHu 
MBIWICYHBIX COKpallleHHui MOA BIMAHHeM HOpaypenamuHa. -JJAH CCCP, 1971s, 1.200, B 4, 
c.1007-1008. 

13. Antuner C., Houssay A.B. Accion de la hipoxia sobre la fun-sion tiroidea. Rev. he. Arg. Biol., 
1961, v.37, p.112-119. 

14. Atland P.D. Tolerance of Altitude Acclimatized Rats to Exercise in the Cold . Pros. Soc. for 
Experim. Biol and Med., 1975, v.149, p.656-660. 

15. Badeer H.S. Cardioniegaly at High Altitudes Potogenetic Considerations. Aerospace Med., 1973, 
v.44» N 10, p.1173-1180. 

16. Baldwin K., Hoolcer A., Campbell P., Zewis R. Enzyme changes in neonatal skeletal muscle, 


effect of thyroid deficiency. Amer. J. Physiol., 1978, v.235, p.97-102. 


339 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 


Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


17. Barcroft J. The respiratory function of the blood. Caissons from high altitude. Cambridge Univ. 
Press., 1925, v.1, 


18. Petrovic V.M., Davidovic V. Exkretion urinaire dec catecholamines apces hypothermie probongec 
chez le rat. J. Physiol. (Paris), 1972, v.65, N 3, p.474. 


19. Flamboe E.E., Reineke E.P. Estimation of thyroid secretion rates in dairy goats andtiimeasurement 
of I uptake and release with regard to to the age, pregnancy, lactation and season of the year//J. 
Anim. Sci. 1959. Vol. 18. P. 1135. 


20. Florsheim W.H., Faircloth M.A., Corcorran N.L., Rudko P. Perinatal thyroid function in the rat // 
Acta Endocrinologica. 1966. Vol. 52. P. 357-382. 


340 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


